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FCT/AU2004/001643 


Box No. I Basis of the report 


1. 


With regard to the language, this report is based on: 






|x] 

1 1 


The intematiohal application in the language in which it was filed 






□ 


A translation of the international application into 


, which is the language of a 




translation furnished for the pxirposes of: 








I I international search (under Rules 12.3(a) and 23.1 (b)) 








1 1 publication of the international application (under Rule 1 2.4(a)) 








1 1 international preliminary examination (Rules 55.2(a) and/or 55.3(a)) 




2. 


With regard to the elements of the international application, this report is based on (replacement sheets which have been 




furnished to the receiving Office in response to an invitation under Article 14 are refen^ed to in this report as "originally 




filed" and are not annexed to this report): 






□ 


the international application as originally filed/furnished 








the description: 








pages 1-12 as originally filed/furnished 








• pages* received by this Authority on with the letter of 








pages* received by this Authority on with the letter of 






./V 


the claims: 








pages as originally filed/furnished 








pages* as amended (together with any statement) under Article 1 9 






pages* 13-17 received by this Authority on 29 September 2005 with the letter of 29 September 2005 






pages* received by this Authority on with the letter of 






X 


the drawings: 








pages 1-6 as originally filed/furnished 








pages* received by this Authority on with the letter of 








pages* received by this Authority on with the letter of 






□ 


a sequence Hsting and/or any related table(s) - see Supplemental Box Relatmg to Sequence Listing. 


3. 




The amendments have resulted in the cancellation of: 








[ 1 the description, pages 








1 1 the claims, Nos 2,15,21. 








1 1 the drawings, sheets/figs 








1 1 the sequence listing (specify): 








1 [ any table(s) related to the sequence listing (specify): 




A 


□ 


This report has been established as if (some of) the amendments annexed to this report and listed below had not been 




made, since they have been considered to go beyond the disclosure as filed, as indicated in the Supplemental Box { Rule 






70.2(c)). 








1 1 the description, pages 








1 1 the claims, Nos. 








1 1 the drawings, sheets/figs 








1 1 the sequence listing (specify): 








I 1 any table(s) related to the sequence listing (specify): 






If item 4 applies, some or all of those sheets may be marked "superseded. " 
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Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 


1. Statement 




Novelty (N) Claims 1,3-14,16-20,22-26 


YES 


Claims 


NO 


Inventive step (IS) Claims 


YES 


Claims 1,3-14,16-20,22-26 


NO 


Industrial applicability (lA) Cldms 1,3-14,16-20,22-26 


YES 


Claims 


NO 


2. Citations and explanations (Rule 70.7) 
















D4: wo 1991020120 A 




D5: JP 2002-084725 A 




D6:EP 0148347 Bl 




D7: US 4025831 A 




NOVELTY (U) claims 1. 3-14. 16-20. 22-26: 




i?"® ""^^^^^"^ to ^'7 discloses all of the features of independent claims 1, 13 and 14. Claims 3-12 16- 

f?, 1 i ""^^^'i °' ''^^^ additional features and hence the invention claimed in clai^ 
1, J-i4, 10-20, 22-26 IS considered to be novel. 


INVENTIVF. STF.P as) claims 1 . 3-T4. 16-20. 22-26- 




Citation Dl discloses a switched DC rotating electrical machine [column 2, lines 17-20] comprising a stator [401 

L"? ^ '^^^^^ ^^'^ ^' ^^^^ comprising an excitation winding 
Ltig 2, 50, 52] having a first and a second mput [fig 5], the excitation winding being adapted when energized to 
cause magnetization of an even plurality of poles associated with said excitation winding [figs 1 21 the 
switching means being adapted to be associated with a DC voltage source [Fig 5, Bl, B2] to switch'the output 
thereof to the firs and a second input of the excitation winding [Fig 5], the DC voltage source providing a low 
voltage output, a high voltage output and an intermediate voltage output having an electrical potential 
mtermediate the electrical potentials of the high voltage output and the low voltage output, wherein in use the 
intermediate voltage output is continuously connected to the first input of said excitation winding and the second 
mput IS switched m a cyclic operation by said switching means between connection with the high voltage output 
and the low voltage output [column 3, line 64- column 4, line 15, fig 5]. 


Each of the citations D2-D7 discloses a switched DC rotating electrical machine comprising a stator. a rotor and 
switching means, one of said stator and rotor comprising an excitation winding having a first and a second input 

the excitation winding being adapted when energized to cause magnetization of an even plurality of poles 
associated with said excitation winding, the switching means being adapted to be associated with a DC voltage 
source to switch the output thereof to the first and a second input of the excitation winding, cychc operation of 
the switching means includes segments of time where one of the inputs is disconnected fi-om the DC voltage 
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Supplemental Box 



In case the space in any of the preceding boxes is not sufficient. 
Continuation of Box V: 

Hence when the disclosure of citation Dl is combined with the disclosure of any one of the citations D2-D7 as would 
be obvious to a person skilled in the art disclose all of the features of claims 1,3-10, 12-14, 17-20, 22-24 and 26. 

Additional features of claims 11,16 and 25 merely amount to common general knowledge and hence do not involve an 
mventive step. 



Form PCT/IPEA/409 (Supplemental Box)(April 2005) 



_J 



PCT/AU2004/001643 
* Received 29 September 2005 

-13- 

The Claims Defining thie Invention are as Follows: 

1. A switched DC rotating electrical machine connprising a stator, a rotor and 
switching means, one of said stator and rotor comprising an excitation winding 
having a first and a second input, the excitation winding being adapted when 

5 energized to cause magnetization of an even plurality of poles associated with 
said excitation winding, the switching means being, In use, associated with a DC 
voltage source, the DC voltage source providing a low voltage output, a high 
voltage output and an intermediate voltage output having an electrical potential 
intermediate the electrical potentials of the high voltage output and the low 

10 voltage output, wherein in use the intennedlate voltage output is continuously 
connected to the first input and the second input is switched in a cyclic operation 
by said switching means between connection with the high voltage output and the 
low voltage output and wherein the cycle of the cyclic operation also includes 
segments of time when the second input is disconnected from either of said low 

15 voltage or high voltage outputs. 

2. (Cancelled) 

3. An electrical machine as claimed at claim 1 wherein the excitation winding is 
configured to energize adjacent poles associated with said excitation winding with 
opposite magnetic polarity. 

20 4. An electrical machine as claimed at any one of the previous claims wherein 
the voltage differential between the low voltage output and the intermediate 
voltage output is substantially the same as the voltage differential between the 
intermediate voltage output and the high voltage output. 

5. An electrical machine as claimed at any one of the previous claims wherein 
25 the other of said stator and rotor not comprising said excitation winding comprises 
an even plurality of poles. 
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6. An electrical machine as claimed at any one of the previous claims wherein 
the switching of the switching means is synchronised with the rotation of the rotor. 

7. An electrical machine as claimed at claim 6 wherein switching means 
comprises sensing means adapted to cause switching of the switching means 

5 according to the rotational position of the rotor. 

8. An electrical machine as claimed at claim 7 wherein the sensing means 
comprises a photoelectric sensor. 

9. An electrical machine as claimed at claim 7 or claim 8 wherein a timing 
wheel is associated with the sensing means to provide a reference for the 

10 rotational position of the rotor. 

10. An electrical machine as claimed at any one of claims 6 to 9 wherein the 
second input is switched to the high voltage output or to the low voltage output 
when a pole of the rotor is positioned in opposed relationship to a pole of the 
stator. 

15 11. An electrical machine as claimed at any one of claims 6 to 10 wherein the 
second input is switched to a disconnected state substantially at a predetermined 
moment selected to minimize transient currents. 

12. An electrical machine as claimed at claim 11 wherein the second input is 
disconnected from the DC voltage source for a substantial proportion of the cyclic 

20 period. 

13. A switched DC rotating electrical machine comprising a stator, a rotor and 
switching means, the stator being configured with a stator set of poles comprising 
a plurality of magnetic poles and the rotor being configured with a rotor set of 
poles comprising a plurality of magnetic poles, a one set of said stator set and 

25 rotor set being configured to provide a magnetic field and the other set of said 
stator set and rotor set being configured with an excitation coil associated with 
each pole of said other set, said coils being adapted to be excited by a DC 
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10 



15 



20 



25 



30 



voltage source by means of a first input and a second input to tliereby induce a 
magnetic field in association with each pole, said coils being configured to cause 
said magnetic fields of adjacent poles to-be magnetized to opposite polarity, 
connection to said DC voltage source being controlled by said switching means 
whereby in use. by the rotation of the rotor with respect to the stator. the 
magnetic field of the one set Is adapted to move relative to the poles of the other 
set. the DC voltage source having a low voltage output, a high voltage output and 
an intermediate voltage output having an electrical potential intermediate the 
electrical potentials of the high voltage output and the low voltage output, the 
intermediate voltage output being in use, continuously connected to the first input 
and the second input being adapted to be cyclically switched by said switching 
means between said low voltage output and said high voltage output and wherein 
the cycle of the cyclic operation also Includes segments of time when the second 
input is disconnected from either of said low voltage or high voltage outputs. 

14. A switched DC rotating electrical machine comprising a stator. a rotor and 
switching means, one of said stator and rotor comprising an excitation winding 
having a first and a second input, the excitation winding being adapted when 
energized to cause magnetization of a first even plurality of poles associated with 
said excitation winding and being configured to energize poles adjacent said 
associated poles with opposite magnetic polarity, the other of said stator and 
rotor comprising a second even plurality of poles, the switching means being 
associated with a DC voltage source having a low voltage output, a high voltage 
output and an intermediate voltage output having an electrical potential 
intermediate the electrical potentials of the high voltage output and the low 
voltage output, wherein, in use, the intemiediate voltage output is continuously 
connected to the first input of said excitation winding and the second input is 
switched in said cyclic operation by said switching means between connection 
with the high voltage output and the low voltage output, the switching means 
being configured to cause switching of the excitation winding to an energized 
state when a pole of the rotor is positioned in opposed relationship to a pole of 
the stator and wherein the cycle of the cyclic operation also includes segments of 
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time when the second input is switched to a state disconnected from the DC 
voltage source. 

15. (Cancelled) 

16. An electrical machine as claimed at claim 13 or claim14 wherein the second 
5 input is switched to said disconnected state substantially at a predetermined 

moment selected to minimize transient currents. 

17. An electrical machine as claimed at claim 16 wherein the switching of the 
switching means is synchronised with the rotation of the rotor. 

18. An electrical machine as claimed at any claim 17 wherein switching means 
0 comprises sensing means adapted to cause switching of the switching means 

according to the rotational position of the rotor. 

19. An electrical machine as claimed at claim 18 wherein the sensing means 
comprises a photoelectric sensor. 

20. An electrical machine as claimed at claim 18 or claim 19 wherein a timing 
5 wheel is associated with the sensing means to provide a reference for the 

rotational position of the rotor. 

21. (Cancelled) 

22. An electrical machine as claimed at any one of the previous claims wherein 
the electrical machine is an electric motor. 

23. An electrical machine as claimed at any one of claims 1 to 21 wherein the 
electrical machine is an electric generator. 

24. An electrical machine as claimed at any one of the previous claims wherein 
the excitation winding is associated with the stator. 
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25. An electrical machine as claimed at claim 24 wherein the rotor comprises 
winding energized from a DC power supply via slip rings. 

26. An electrical machine as claimed at claim 24 wherein the rotor comprises 
permanent magnet. 
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